Purpose: Pain is a common occurrence after orthopedic surgery. Patients need additional resources to manage their pain. The purpose of this study was to determine if listening to music has a positive effect on pain scores and satisfaction in the postoperative adult orthopedic patient. There are limited studies demonstrating statistically significant decreases in postoperative pain in this group. A secondary purpose was to expose nurses on a standard medical-surgical unit to an intervention, supported by the holistic nursing model that they could use in their care. Design and Method: This study was a descriptive, comparative, quasi-experimental design. Patients listened to prerecorded music on individual CD players and recorded pre-post pain scores with the intervention. A satisfactory survey was completed at discharge. Findings: Results demonstrated a statistically significant reduction in patients' pain scores after listening to music. Length of listening time had no effect. Patients expressed overall satisfaction, and 100% of participants would recommend this intervention to others. Conclusions: Listening to music is beneficial as an adjunct to pain medication and contributes to increased patient satisfaction. It is hoped that the information gained from this study will lead to an enhancement in the standard of care for postoperative patients.
Introduction and Background
The health care environment today challenges nurses to use relationship-based care to improve patient outcomes and be more attentive to patient needs (Woolley et al., 2012) . Nurses and patients can benefit from an optimal healing environment (OHE) in which the components support healing through principles such as the mind-body connection. An OHE incorporates tangible expressions of care and compassion, such as music, guided imagery, and energy-based healing (Lincoln & Johnson, 2009) . Holistic nursing encourages the use of complementary and alternative modalities to improve care (American Holistic Nurses Association, 2016) . This aligns with an OHE, and leading nursing organizations support the integration of holistic care in a variety of care settings. On the unit that participated in this study, the majority of nurses lacked sufficient knowledge about this type of care and how to integrate holistic practices into acute patient care. It is important that nurses assist patients to maximize the healing environment (Lincoln & Johnson, 2009) . The purpose of this study was to determine if listening to music had an effect on postoperative pain after orthopedic surgery while exposing bedside nurses to an element of holistic nursing practice.
Pain control is one area where healing therapies such as music and guided imagery have shown much promise (Economidou, Klimi, Vivilaki, & Lykeridou, 2012) . Pain affects patients of all ages, ethnic groups, and socioeconomic backgrounds. It is estimated that 50% to 75% of patients do not receive adequate relief from their postoperative pain (Good et al., 2010) . Uncontrolled pain contributes to increased suffering, additional complications, delayed recovery, and higher health care costs (Good et al., 2010) . Guidelines for pain management include prompt recognition and treatment, involvement of patients in their pain treatment plan, and individual adjustments in pain management (Glowacki, 2015) .
Acute pain is a common occurrence after orthopedic surgery and is often cited as one of the most painful surgeries (Allred, Byers, & Sole, 2010) . This is especially true of total knee replacement surgery, which is associated with a great deal of pain in the postoperative period (Moucha, Weiser, & Levin, 2016) . One of the main reasons is the significant muscle and skeletal tissue involvement during the surgical procedure. Successful rehabilitation after orthopedic surgery is dependent on the patients' cooperative participation and pain can delay their progress. Pain puts additional stress on the body, which can interfere with recovery (Lin, Lin, Huang, Hsu, & Lin, 2011) . Increased pain can interfere with mobility, sleep, appetite/bowel function, and cause increased stress and anxiety (Economidou et al., 2012) . These emotions can intensify the pain (Vaajoki, Kankkunen, Pietila, Kokki, & VehvilainenJulkunen, 2012) . Patients are better able to respond to stress if pain is controlled (Glowacki, 2015) . Inadequate pain control can also lead to long-term complications such as depression and chronic pain (Ignacio, Chan, Teo, Tsen, & Goy, 2012) . If patients can achieve optimal pain control, they will be able to demonstrate early postoperative mobility, participate in physical therapy, and possibly be discharged sooner. Nurses want additional modalities to help patients cope with and manage their pain. Using music as an intervention can help with pain control as well as positively affect patient-coping behaviors (Kleiber & Adamek, 2012) .
Pain is multifactorial and all domains of health must be considered for successful management. These should include the physical, psychosocial, and spiritual because pain causes physical, psychological, and emotional manifestations. Pain perception is very individualized, and patients need to feel that they have some measure of control over their pain (Glowacki, 2015) . Patients may feel powerless, vulnerable, and they fear the inability to manage their pain (Lukas, 2004) . Nurses also feel frustration when patients are dealing with uncontrolled pain (Bernhofer, 2014) . Using adjunctive therapy, such as listening to music, empowers patients by increasing their knowledge and self-efficacy (Good et al., 2010) . In a caring, healing environment, not only do patients report better management of pain, but nurses also report decreased stress levels (Woolley et al., 2012) . This can lead to increased nursing satisfaction as nurses feel they have done a better job of promoting a healing environment for patients. Better pain control also contributes to increased patient satisfaction with their surgery and the overall hospital experience (D'Arcy, 2011; Glowacki, 2015) .
In the orthopedic population, successful pain management requires a multifaceted approach that includes nonpharmacologic techniques (Allred et al., 2010) . Music is one of the nontraditional therapies that can be used to relieve pain, decrease anxiety, and improve the patient experience. One of the main theories as to why this intervention is effective is that music acts as a distracter (Nilsson, 2008) . Music is described as the universal language that allows patients to "escape" negative experiences such as pain (Economidou et al., 2012) . Another similar mechanism used to explain music's effects on pain is the gate control theory (Economidou et al., 2012) . The gate control theory states that nonnoxious stimuli help "close the gate" and prevent pain from traveling to the brain. Any therapy that uses distraction and/or tension reduction, such as listening to music or other relaxation techniques, interrupts the pain impulses and decreases pain perception. The melody and rhythm of the music affects the perimeter system of the brain and hypothalamus, which influences physiological reactions (Lin et al., 2011) .
Music as an intervention has existed in various cultures for hundreds of years, but recently the use of music therapy in hospitals has received increased attention and interest (Joanna Briggs Institute, 2011; Vaajoki, Pietila, Kankkunen, & VehvilainenJulkunen, 2013) . Even Florence Nightingale calmed her patients using music (Bjorkman, Karlsson, Lundberg, & Frisman, 2013) . Although in this study music listening was used, it is important to differentiate between "music therapy" and "listening to music." The American Music Therapy Association (2015) officially defines music therapy as "clinical and evidence-based use of music interventions to accomplish individualized goals within a therapeutic relationship by a credentialed professional who has completed an approved music therapy program." Allowing the patient to listen to prerecorded music is different from "music therapy," but this "music exposure" also has value as an adjunctive therapy for pain control and anxiety reduction (Kleiber & Adamek, 2012) . Rose and Bartsch (2009) discuss two main types of music intervention that can be used-active and receptive. In active music therapy, the patient makes music usually under the guidance of a licensed music therapist. Receptive therapy is more passive and involves listening, which evokes an emotional and physical response (McCaffrey, 2008; Rose & Bartsch, 2009 ). This type of intervention is valuable for relaxation, anxiety reduction, and pain control (Finnerty, 2011) . Listening to music is noninvasive, inexpensive, and safe (McCaffrey, 2008) . The use of music as a nursing intervention is based on the theory of holistic nursing, which focuses on the interconnectedness of mind, body, and spirit (Comeaux & Steele-Moses, 2013; Sand-Jecklin & Emerson, 2010) . Music can effect positive changes such as restoration of physical and mental health (Lin et al., 2011) . Listening to music can easily be incorporated into nursing care, as it does not require a physician's order, and it has minimal legal and ethical concerns (Simcock et al., 2008) . Unfortunately, music exposure is not used often enough as an intervention in the acute hospital setting due to a lack of awareness of its effectiveness (Lukas, 2004) . Inadequate pain control can lead to a decrease in the patient's overall satisfaction with the hospital experience and interfere with patient recovery.
Review of the Literature
A review of the literature revealed multiple studies that support the use of music as an adjunct to pain management (see Table 1 ). In a majority of these studies, researchers used the music intervention in the postoperative period, although a few examined the use of music during the preoperative and intraoperative phases. Some studies concentrated on reduction of pain while others also looked at analgesic use and patient anxiety levels. For example, Allred et al. (2010) compared music listening to quiet rest periods before the first ambulation in patients having total knee arthroplasty, which demonstrated a small decrease in pain/anxiety in the music group. In multiple studies of various postoperative patients, Economidou et al. (2012) found that music significantly reduced postoperative pain in three of four studies. Sen et al. (2010) used music via headphones to demonstrate a decreased use of patient-controlled analgesia (PCA) in the first 4 hours after surgery, while Simcock et al. (2008) used music played intraoperatively to lower pain scores in the first 24 hours of the postoperative period. Patients having spine surgery listened to music during the period of the evening before surgery to postoperative day 2 in a study by Lin et al. (2011) . They demonstrated positive effects on both pain and anxiety with a decrease in patients' heart rates and blood pressure readings. A large systematic review by Nilsson (2008) analyzed the results of music interventions for 42 randomized controlled trials (RCTs) that included close to 4,000 subjects. A decrease in pain was demonstrated in 59% of the studies coupled with a decrease in anxiety in half of them. McCaffrey and Good (2000) also discovered broader benefits such as helping patients feel more comfortable in a strange environment and distracting them from painful/fearful experiences.
The literature also contains information about the importance of carefully considering the musical selections and the most appropriate type of music to use for best results. From previous studies, it has been recommended that music for pain relief include specific characteristics. It should be is harmonious, repetitive, easy to listen to, and without lyrics (Allred et al., 2010) . The tempo of the music is an important factor, and it should be slow and flowing at 60 to 80 beats per minute or less without strong rhythms or percussion (Chi & Young, 2011) . Music with beats per minute that are similar to the heart rate has the most relaxing effect (Bjorkman et al., 2013) . It is best to use a single music player/ headphone set (e.g., compact disc [CD], cassette tape, MP3) with recorded music (Joanna Briggs Institute, 2011) . This helps block out any extraneous noise in the environment, and patients can adjust the volume to suit their preference (Bjorkman et al., 2013) .
There are studies that support music selection either by the provider or music selected by the patient. For example, in a study by Bjorkman et al. (2013) , 35% of the patients wanted to choose their own musical selection. The idea of allowing the participant to select his or her own music is encouraged because response to music is very individualized and dependent on the person's previous experiences (Bjorkman et al., 2013) . The one drawback to allowing the participant to select the music is that the characteristics mentioned previously for best results cannot be controlled. If individual selection is considered, it is suggested that a music "expert" guide the choices as expert knowledge and research findings should not be overlooked (Chi & Young, 2011) . In a review of 31 articles, Chi and Young (2011) summarized that even though both options have demonstrated positive results, the optimal choice Note: RCT = randomized controlled trial; VAS = Visual Analogue Scale; POD = postoperative day; BP = blood pressure; HR = heart rate; PCA = patient-controlled analgesia; LOS = length of stay.
may be a combination-allowing the person to choose from a group of selections predetermined to meet the recommended characteristics. Although it was not feasible for this study, the choice of using "live" music is also an option. In a study using live musicians, Sand-Jecklin and Emerson (2010) demonstrated statistically significant decreases in scores for pain, anxiety, and muscle tension. There are differing opinions on the length of time for patients to listen and the time frames vary widely. A length of time between 20 and 30 minutes for each listening session has been suggested, but there is no agreement as to the number of sessions that give the most consistent results (Chi & Young, 2011) . Some researchers set up interventions where patients listened to music at very specific points and for set lengths of time (Ignacio et al., 2012; Vaajoki et al., 2012) . However, this has not been supported in the literature as "best practice," as patients have had positive results even if the times varied. Even though the patients enjoyed listening to the music in the study by Vaajoki et al. (2012) , results did not demonstrate statistical significance for less analgesia or shorter length of stay.
Purpose
The main purpose of this study was to determine if listening to selected music via portable CD players and individual headphones in the postoperative period would decrease pain scores for patients having orthopedic surgery. The researchers also collected anecdotal data via a satisfaction survey at discharge to ascertain the patients' satisfaction with the music intervention itself and overall pain control. In addition, the researchers hoped to promote increased awareness and educate nurses as to the value of listening to music as an adjunct to pain management.
Method
This study was conducted in a 55-bed acute hospital unit that includes an orthopedic and trauma patient population. It was a quasi-experimental design using a convenience sample of patients. The researchers chose this method instead of separate control/intervention groups to be able to offer all eligible patients the opportunity to realize any possible benefits of the music intervention. Pain is very subjective and each person reacts to and describes pain differently. This makes it challenging to compare groups, even if patients are having the exact same surgical procedure. Using this descriptive, comparative design with pre-post pain scores allowed the researchers to look at individual patients instead of groups.
Before starting data collection, the researchers obtained approval from the hospital's institutional review board. They determined that the study had minimal risk, and all patients received standard postoperative care regardless of their participation status. Signed informed consent forms were required by the institutional review board and obtained from all patients in the study. Patients who met the inclusion criteria were approached on the first postoperative day and offered the opportunity to participate in the study. The researchers did not recruit any patients before the procedure because there was no contact with the patients until after surgery when they were admitted from the recovery room. These patients were selected from the unit admission list. Inclusion criteria included the following: age 18 or older, English-speaking, admitted for orthopedic surgery, hospital stay more than 24 hours, and able to understand/sign consent and complete listening logs. The patients needed to be alert enough to be able to understand the consent and complete the logs, so patients still under the influence of anesthesia could not be included immediately out of the recovery room. For this reason, the majority of patients were approached and signed up on postoperative day 1. This is also usually a time of increased pain as the anesthesia from the operation has worn off and the patients get up and out of bed to work with physical therapy the morning of the first postoperative day. A power analysis conducted by the statistician from the research department determined that approximately 30 to 45 patients and 90 logs would be ideal to achieve a power of >0.8.
Individual CD players with headphones were used for each patient in the study. Using personal listening devices helped limit outside noise and other distractions. The cost for these was much less than MP3 players, and the CD players were easier to operate. These were purchased with funds obtained using a grant offered by the hospital's research department. Each CD player was loaded with a prerecorded CD. Each CD had the same 10 musical selections of instrumental piano music (35 minutes) that met the requirements suggested by the literature. Each selection individually lasted 3 to 4 minutes. These selections were reviewed and picked by one of the researchers who had a strong musical background and formal musical education to ensure that the music met the recommendations. The music pieces were selected because they each had a slower tempo of 60 to 80 beats per minute, flowing/repetitive rhythm without percussion, and nonlyrical quiet instrumental qualities. Permission was obtained from the composer to use the music for the study. The researchers visited each participant personally and gave verbal instructions as to the use of the CD player and how to fill out the logs. The participants were provided with a large envelope that contained printed instruction sheets, extra log sheets, pens, and a satisfaction survey to be completed at discharge. To give patients additional feelings of control, they were told that they could listen to the CD at any time and that they should try to fill out a log sheet each time they listened to the music. Each time the patient used the music intervention, he or she was instructed to fill out the log. The selfreported log provided information on listening length of time, pain number before and after the intervention, and whether the patient took any additional pain medicine during the listening period. The listening time was determined by the start and stop times written down by the patient. Each room had a large wall clock so the patient could easily see the time. The pain was measured using the 0 to 10 pain scale, with 0 being no pain and 10 being the worst pain imaginable. This scale was selected because it is the same one used at the facility, and the patients were already familiar with it from the operative period. This scale is quick, easy, and can be selfreported by the patient. There was a question about whether the patient needed additional pain medicine where the person simply circled yes or no. The patient could also add any comments about the intervention to the sheet. A sample of the log can be found in Figure 1 . The researchers checked in with the patients each day to remind them to fill out log sheets and troubleshoot any problems with the CD players (e.g., low batteries).
At discharge, the patient filled out a satisfaction survey developed by the researchers (see Figure 2) . The purpose of this survey was to determine the ease of using the intervention and patient's satisfaction with the overall pain control. Patients were also asked if they would recommend the intervention to others. To inform the nurses, a reminder sheet was placed on the charts of the patients in the study. This was important because if the patients were discharged at a time when the researchers were not on the unit, the nurses had to collect the CD players, packets, and logs.
Results and Discussion
At the conclusion of data collection, a total of 42 patients had participated in the study and 65 completed logs were collected. The total number of signed consents was 44, but two packets were unaccounted for so there were no data for these participants. The researchers believe that these two patients accidentally took the packets home with their discharge paperwork, and the research department was aware of the missing packets. Patients were asked to complete the log sheet each time they listened to the music. Due to the fact that sometimes patients listened to the music and did not fill in the log (e.g., they forgot or they fell asleep while listening), the number of total completed logs was less than projected. All the patients filled in at least one log (42) The average length of stay was 2.96 days. The most common surgery (79%) was total knee replacement, which was the admitting diagnosis for 33 of the participants. In addition, three patients were admitted for total hip replacement, three for fractured hip repair, one for an upper extremity fracture, and two for repair of ankle fractures. Data were analyzed using the SPSS statistical analysis program (Version 21). The analysis was completed by the scientific support staff of the institution's research center and included frequency and percent determinations for all categorical parameters as well as paired sample t tests. In comparing the data from all of the logs, results indicated that pain was significantly reduced-average pain scores went from 5.43 before listening to 3.97 after listening (see Table  2 ). This was based on the 0 to 10 pain scale. Only four of the patients asked for additional pain medication during the music intervention. Patients listened to music for varying amounts of time-from 10 minutes to 90 minutes with an average time listened at 28 minutes. Several patients stated that they fell asleep while listening so were unsure of the end time. There was a slight relationship between the time listened and pain reduction, but listening time had no statistical effect. Many of the patients added comments to the log sheets that gave some additional qualitative data. Common comments included the following: "the music helped me relax," "it took my mind off of the leg," "it helped me forget about the pain," and "it helped me to fall asleep." Several patients commented that they found the music intervention helpful for pain after physical therapy sessions.
Satisfaction surveys were returned for 34 of the 42 patients, giving an 81% return rate. There were very few scores lower than 3 on the discharge surveys-the majority of the scores and responses are listed on Table 3 . The responses were overwhelmingly positive. The most notable finding was that 100% of the patients would recommend the music intervention to others.
1.
How satisfied were you with your overall pain control during this hospital stay? Nurses who participated in this study stated that it was easy to incorporate the music intervention into their nursing care. They were very encouraging to the patients in this study. Nurses continued to suggest using the CD players and music listening to patients even after the data collection for the study concluded. Interestingly enough, several nurses asked to use the CD players and music as a way to help calm agitated and/or confused patients. It was satisfying to the researcher that the nurses realized the value in this type of holistic intervention and a future initiative using music related to other types of patients on the unit is being considered.
When reviewing the data, several comparisons with previous studies can be made. The decrease in pain scores is similar to results in other studies where postoperative pain also improved after listening to music. The specific characteristics of music used in the current study followed those suggested in the literature. As seen in other studies, the average length of time that the patients listened to the music varied. While some reviewed studies also looked at the effect of music on anxiety, this was not specifically tracked in the current study. However, some patients stated in their comments that the music did help them "relax" and "feel less anxious," which would lend support to outcomes with anxiety reduction in previous studies.
Limitations
This study has several limitations. The sample size was small, and the participants were all recruited at a single hospital on one unit so it is difficult to generalize the results of this study. Adding a control group with no intervention and randomization may have contributed to a stronger study as this would have helped eliminate any potential extraneous variables. Although a quiet environment would probably have been more beneficial while listening to the music, in a busy hospital setting it was difficult to control interruptions during the listening period. The researchers would like to find a better process to encourage the patients to fill out the logs as there were quite a few instances where the patient would listen, but forget to fill in the log data. This may involve more data collectors so that the patients could be visited more frequently and assisted with log completion. It might also be helpful to further review the dosing variation/time listened as this could be significant in future studies. Another consideration would be to use a licensed music therapist for the study and allow patients to select from a list of musical selections to give them more of a choice. The researchers were unable to use comparative data for the satisfaction scores so this information has to be looked at as anecdotal. Future studies using a control group would also enable researchers to compare satisfaction scores. Analgesic use was self-reported by patients-it is suggested that actual dosages and types of analgesics used before, during, and after the intervention be tracked more closely in future studies since pain can improve over time. Future studies could also look at the nurse satisfaction aspect as in this study this information was purely anecdotal.
Implications for Practice
Pain is a big concern for patients as well as nurses, and it can be challenging to control after orthopedic surgery. Both nurses and patients express frustration if pain levels remain high. It is important to have pain under control so patients are able to participate in therapy and other activities for healing. It is possible that this intervention can help decrease opiod use, which may work to prevent complications related to immobility such as atelectasis, deep vein thrombosis, and paralytic ileus. Hospitals are also concerned with patient satisfaction scores, and patients express increased satisfaction when pain is controlled. Listening to music uses a holistic approach to nursing care-pulling in aspects of mind, body, and spirit. It is inexpensive, easy to use, poses no risk, and can be done without a physician's order. It can be used autonomously with minimal instructions and gives patients a sense of control over their pain. The relaxed feelings that come with listening to music also benefit the patients as tense muscles can cause increased pain. Busy nurses can partner with patients to work toward adequate pain control using this method. Education of both patients and nurses to alternative methods of pain control is important to promote positive outcomes. Patients can even be encouraged to bring in their own devices for listening to music and this intervention can easily be continued after discharge.
Conclusion
The results of this study contribute to the growing body of evidence that supports listening to music as a viable complementary therapy in pain control. The majority of the patients found benefit using the music and all the participants in this study would recommend this intervention to others. Even more important, this study exposed nurses on a medical-surgical unit to a holistic nursing intervention that contributed to an improvement in the overall hospital experience for their patients. Nurses need to continue to be educated about nonpharmacological approaches to pain control as pain management needs a multifaceted approach. The researchers for this study hope that it will inspire future studies on this topic and encourage nurses to explore interventions such as listening to music to give patients more control over their pain and improve their care in the postoperative period.
